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1 . Title of the Invention Ultraviolet Absorber 

2. Claim 

An ultraviolet absorber comprising a titanium dioxide coated with 
organosilicone and/or organotitanium in which most of titanium dioxide is particles of a 
size within a range of 0.01-0.1 /i m and the surface of the particle is coated with 
organosilicone and/or organotitanium of 0.1-5 % as fine powder titanium dioxide 
weight reference. 

3. Detailed Description of the Invention 

The present invention relates to an ultraviolet absorber using fine powder 
titanium dioxide. 

An ultraviolet absorber is normally used in an organic synthetic series in 
various fields. However, for example, thermal stability and weather protection at the 
time of molding a plastic compound of a molded product are not sufficient, or its use is 
limited from a safety and sanitary field. 

Since the titanium dioxide has a high refractive index, it is used as excellent 
white pigment in many fields, while since it has specific absorbency to an ultraviolet ray 
and excellent thermal stability and safety and sanitary fields, the use as the ultraviolet 
absorber is recently noted. For example, applications to a plastic packaging material 
of food and medical drugs, a plastic coating material of facility farm and garden, 
cosmetics such as anti-sunburn, etc. are tried. However, the characteristics of the 
titanium dioxide applied to the use of such fields are entirely different from the case for 
the pigment. Visible light wavelength region is substantially entirely transmitted to be 
necessary to hold the transparency of the plastic material and cosmetic base material, 
and can absorb selectively the ultraviolet ray or particularly near ultraviolet wavelength 
region. Various proposals have been heretofore done for the development of the 
titanium dioxide having such characteristics, but there are not little problems required to 
be still solved. 

An object of the present invention is to provide an ultraviolet absorber using 
transparent fine powder titanium dioxide which improves ultraviolet absorbing 
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performance. Knowledge which can give high ultraviolet absorbance without 
impairing the transparency of the dispersing medium in various type compound 
dispersion of fine powder titanium dioxide coated with specific organic compound on 
the surface of particles of the titanium dioxide having a specific particle size, such as the 
packaging material, coating material, cosmetics, etc. 

More particularly, the present invention is an ultraviolet absorber comprising a 
titanium dioxide coated with organosilicone and/or organotitanium in which most of 
titanium dioxide is particles of a size within a range of 0.01-0.1 U m and the surface of 
the particle is coated with organosilicone and/or organotitanium of 0. 1 -5 % as fine 
powder titanium dioxide weight reference. 

In the ultraviolet absorber of the present invention, the crystal type of titanium 
dioxide is rutile type, anatase type or their mixture, and rutile type is advantageous in 
fields of ultraviolet absorbency and weatherability. The particle size of titanium dioxide 
of 80 to the entirety is in a range of 0.01-0.1 /imor preferably 0.01-0.05 JU m. The 
particle size smaller range than this range has an easy aggregation in the compound 
dispersion series to cause the ultraviolet absorbency to be lowered. The particle size 
larger than this range makes the compound dispersion series to be non-transparent, and 
undesired. 

In the ultraviolet absorber of the present invention, the surface of the particle of 
the fine powder titanium dioxide is coated with the organosilicone and/or 
organotitanium. The coating amount is 0.1-5 %, or preferably 0.2-3 %, or further 
preferably 0.5-2.% in terms of titanium dioxide weight reference in both the cases of 
single and combination of the both. If the coating amount is excessively less than this 
range, it becomes difficult to improve the ultraviolet absorbing performance. If 
excessively more, the effect in response to the amount cannot be expected, and not 
economical. 

As the organosilicone of the present invention, there are siloxane series such as 
alkylpolysiloxane, alkylarylpolysiloxane, alkylhydrodiene polysiloxane; and silane 
coupling agent such as alkyltrimethoxysilane, y -minopropyltriethoxy silane, y 
-methacryloxypropyltrimethoxysilane, etc. As organotitanium, there are titanium 
coupling agent such as isopropyltr(dioctilepyrophosphate)titanate, 
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isopropyltriisostearoyl titanate, isopropyldimthacrylisostearoyl titanate, 
isopropyltri(dioctylphosphate) titanate, etc. 

In the ultraviolet absorber of the present invention, the surface of the particle 
may be coated with inorganic oxide such as aluminum, silicon, or inorganiciiydrate 
oxide in addition to organosilicone and/or organotitanium. In this case, the coating 
amount is 0.1-6 % or preferably 0.5-4 % in terms of the titanium dioxide weight 
reference as an oxide of alumina, silica, etc., This can bring about further preferable 
result for the weather protection, etc. 

The ultraviolet absorber of the present invention has large capability of 
absorbing selectively the ultraviolet ray without impairing the transparency of the 
compound dispersion series. Also, its dispersibility is excellent, and compounding 
with the dispersing medium can be facilitated. Incidentally, in general, the smaller the 
size of the particle of the ultraviolet absorber is, the stronger the activity becomes. 
When the titanium dioxide is blended in a resin, etc., a tendency of optically 
deteriorating the resin is strong. However, even if the ultraviolet absorber of the 
present invention is fine titanium dioxide particle, its activity can be suppressed 
sufficiently. 

The ultraviolet absorber of the present invention has sufficient transparency 
and ultraviolet absorbency, and is hard to bring about discoloring, deteriorating of the 
resin of the compound dispersion series. Therefore, the ultraviolet absorber can be 
used for various uses with the desired characteristics, Particularly, the ultraviolet 
absorber is very effective for prevention of rancidity, a change of properties, etc. of a 
plastic packaging material of in food, medical drug, a heat insulation, weather 
protection of a plastic surface coating material for a farm and a garden, a skin protective 
effect of an anti-sunburn cosmetics. Normally, it is suitable to compound 0.1-10 % of 
resin weight reference, 1-15 % of resin weight reference, and 1-25 % of weight 
reference of cosmetic base. Incidentally, in the plastic packaging material and a 
surface coating material, even if various types of resins are kneaded at the molding time, 
or blended with paint or ink, etc., and coated, printed, and can be compounded. 

Fine powder titanium dioxide of coating treatment can be produced by various 
methods. For example, the fine powder titanium dioxide as a base is produced by a dry 
type method with vapor-phase hydrolysis in oxygen hydrogen flame of titanium 
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tetrachloride in industry, and a wet type method as follows relatively easily. 

(1) In a first step, acid aqueous solution of titanium is hydrolyzed to obtain 
non-aggregate titanic acid. That is, hydrochloric acid aqueous solution, sulfate acid 
aqueous solution of titanium is (a) neutrally , hydrolyzed, washed to obtain orthotitanic 
acid. Or, non-aggregate titanic acid for nucleating product obtained by a method 
described in Japanese Patent No. 145107 specification, (b) hot hydrolyzed, washed and, 
as needed, basic acid or its salt is added, deswelled, and, as needed, neutralized, and 
washed to obtain non-aggregate methatitanic acid. In this case, as needed, the 
nucleating product in the paragraph (a) is used sometimes further preferable. 

(2) Non-aggregate titanic acid is dried, and then baked at 300-800° C or desirably 
400-750° for 0.5-10 hours. When the baking temperature is lower than the previous 
range, the quality easily becomes unstable, and its molding processibility is impaired. 
On the other hand, when higher than the previous range, the titanium dioxide particles 
are rigidly sintered, or grown to roughly large particles of 0.1 (im or more, and the fine 
powder titanium dioxide to be the object of the present invention cannot be obtained. 

As needed, at the baking time, phosphorus compound, aluminum compound, starch, etc., 
may be present as a sintering preventing agent. 

(3) Then, baked titanium dioxide is pulverized to obtain fine powder titanium dioxide 
having a particle size of 0.0 1 -0. 1 

U m. The pulverizing may be by dry type and wet type, and both may be combined. 
Thus, fine powder titanium dioxide base is obtained. For example, first rough 
pulverizing is performed in dry type, and thereafter may be finely pulverized in wet type. 
The dry pulverizing can be performed by a yalverizer, roller mill, etc., The wet type 
pulverizing can be performed by a sand mill, a ball mill, a vibration mill. By this 
pulverizing, 80 % or more or desirably substantially entirety of the particles is 0.01-0.1 
|im, or further desirably, substantially entirety is 0.01-0.06 \im is made to fine powder 
titanium dioxide base of their sizes. 

Incidentally, when the wet pulverizing or thereafter soluble aluminum 
compound, silicon compound, etc., is added to the titanium dioxide slurry, and further 
an acid or an alkali is added, and their hydrate oxide, or oxide may be coated with 
0.1-8 % of titanium oxide weight reference on the surface of the particle of the titanium 
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dioxide, and the weather protection is further made desired. 

The fine powder titanium dioxide base obtained as described above is cleaned 
and dried as needed, then the surface of the titanium dioxide particle is coated with the 
organosilicone and/or organotitanium of 01-5 % in terms of the titanium dioxide weight 
reference. This coating can be performed by mixing the fine powder titanium dioxide 
base uniformly with the organosilicone and/or organotitanium by a high shearing force 
mixer, such as a Henshel mixer, a super-mixer, etc., or adding the organosilicone, 
titanium coupling agent by a fluid energy pulverizer, such as a micronizer, a jet mill, etc., 
in the case of finish pulverizing. Incidentally, when processed by the high shearing 
force mixer, it is desired to finish pulverize the fine powder titanium dioxide base by a 
fluid energy pulverizer. 

Examples and comparison example according to the present invention will be 

shown below. 
Example 1 

Sodium hydroxide is added to titanium tetrachloride solution in an amount 
corresponding to 1.0 chlorine atom equivalent per on3 molecule of titanium - 
tetrachloride, partially neutralized, and then diluted with water to Ti0 2 of 30 g/1 of 
titanium tetrachloride solution. This solution is heated at 90°C for 10 min., then added 
with sodium hydride solution to neutralize titanium tetrachloride solution, and obtained 
titanium dioxide hydrate oxide is filtered and cleaned. This hydrate oxide of titanium 
dioxide is baked at 650°C for 1 hour, roughly pulverized by a pulverizer to aqueous 
slurry of 30 % of Ti0 2 . Titanium oxide obtained here has a rutile type crystal. Then, 
the slurry is wet pulverized by a sand mill to fine powder slurry having a particle size of 
0.01-0.1 U m. Then, the fine powder slurry is filtered, washed, dried, and further finish 
pulverized by micronizer, obtained fine powder titanium oxide is mixed with 1 % of 
dimethylpolysiloxane in terms of titanium dioxide weight reference by Henshel mixer to 
coat the dimethylpolysiloxane on the surface of the titanium dioxide. 

The fine powder titanium dioxide of 2 g obtained by the process as described 
above is preliminarily mixed together with low density polyethylene (Simikasen 
F-702-3, Sumitomo Chemistry Co., Ltd) of 200 g and a zinc stearate of 0.2 liter by a V 
type mixer. This preliminary mixture is extrusion kneaded by an extruder at 145°C, 
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and this is made to a film by an inflation unit (thickness of 35-45 um). The 
transmittance of the light (wavelength of 300-600 mu) of the obtained film is measured 
by a multiconvertible spectrophotometer (made of Shimadzu Manufacturing Co., Lts.), 
and the result of Fig. 2 is obtained. Fig. 1 shows a wavelength (mu) at abscissa axis 
and the transmittance (%) at ordinate axis. In the Example 1 , in the range of the 
wavelength of 300-400 mu, the shielding effect of the ultraviolet ray is large, and as the 
wavelength is increased, the transmittance of the visible light is raised, and the 
transparency is raised. 
Comparison Example 

In the Example 1, the fine powder titanium dioxide is obtained by treating 
similarly to those in the Example 1 except the dimethylpolysiloxane is not coated. 
This is formed to the film similarly to the Example 1, and the transmittance of the light 
is measured. The result is shown in Fig. 1 . 
Example 2 

Aqueous solution of the titanium dioxide is heated, and hydrolyzed. The 
aggregate hydrate oxide of the obtained titanium dioxide is made to an aqueous slurry 
of Ti0 2 of 25 wt%. This slurry is neutralized to a pH of 7 with ammonia water, and 
thereafter filtered, and cleaned to remove a sulfuric acid root. Then, 35% hydrochloric 
acid is added to the cake of this titanium dioxide to a pH of 1.5, deglued, and then 
neutralized to a pH of 7 with ammonia water. This is filtered, cleaned, dried at 1 1 0°C„ 
further baked at 750°C for 1 hour, then roughly pulverized by a valverizer to an aqueous 
slurry of Ti0 2 of 25 wt%. Incidentally, the titanium dioxide obtained here has an 
anatase type crystal. After a dispersing agent is added to this, the mixture is pulverized 
by a sand mill, to A1 2 0 3 in terms of Ti0 2 weight reference, and sodium aluminate 
solution corresponding to 4 % is added. Thereafter, sulfuric acid is added to be 
neutralized, and a hydrate oxide of aluminum is deposited on the surface of the titanium 
dioxide. This is filtered, cleaned, dried, further finish pulverized by a micronizer, then 
mixed with isopropyltri(dioctylpyrophosphate)titanate (KR-36S, made of Kenrich 
Petrochemical Co.) of 1 % in terms of the titanium dioxide weight reference by the 
Henshel mixer, and an isopropyltri(dioctylpyrophosphate)titanate is coated on the 
surface of the titanium dioxide. 

The thus obtained fine powder titanium dioxide of 2 g is treated similarly to 
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Example 1 to form a film, and the transmittance of the light is measured. The result is 
shown in Fig. 2. 
Comparison Example 2 

In the Example 2, the similar treatment is achieved except that an 
isopropyltri(dioctylpyrophosphate)titanate is not coated, and fine powder titanium 
dioxide is obtained. This is treated similarly to the Example 1 to form a film, and the 
transmittance of the light is measured. The result is shown in Fig. 2. 
Example 3 

Instead of the dimethylpolysiloxane of the Example 1, the similar treatment is 
performed except that methylhydrodiene polysiloxane(KF-99, made of Shinetsu Silicon 
Co., Ltd.), r -methaacryloxypropyletrimethoxysilane, isopropyltriisostearoyl titanate 
(KR-TTB, made of Kenrich Petrochemical Co.) are coated by lwt% to the titanium 
dioxide, and the measured results obtains the same ultraviolet absorption curve 
substantially similar to the Example 1 are obtained. 
4. Simple Description of the Drawings 

The drawings show graphs showing the relationship between the wavelength 
and the transmittance, Fig 1 shows the case of the comparison with the Example 1, and 
Fig. 2 shows the case of the comparison with the Example 2. 

Fig. 1 

Transmittance 
Comparison Example 1 
Example 1 
Wavelength 
Fig. 2 

Transmittance 
Comparison Example 2. 
Example * 2- 
Wavelength 

-End of file 
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